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ern Sea Fighters. .
(BY 1. P. PEXTON.) [
HE submarine 1= a power to be | g e o e
reckoned with In modern war- !@U&.‘ad\-‘?-bﬂd'
fare. Evervons Kknows of the Ml q&ﬁ;‘i

almost Herculean feals these
under-sea fichters have accomplished
In the present confllcL |

They have proved bevond all man-
ner of doubt thelr practicability In
Actual warfare and they have been

hailed as the newest engine of death
and destruction. In anything ﬁrxprox-‘
imating thelr present degree of per- |

fectlon they are new, but submarine |

navigation s centurles old and at-.
tempts at It were made hefere the
birth of Christ. Certaln old recnrds
mentioned an under-sgea galley which
the Phoenliclans invented, but no de-
tails are given as to construction, ant‘.'
the date of the Inventlon 1= unknown
First Used Diving Bells.

Aristotle Is authority for the story
that when Alexander the Great lald
slege to the Phoenleian city of Tyre
he used diving bells to get men Inte
the city to start fires.. While the ap- |
paratus used by Alexander were not
submarine boatls, they at lenst showed
that the anclents realized the war value |
of operating under water, and had
knowledge of the prineclples on which
the science |s founded today.

Another early attempt at submarine
work is mentioned by an Arablan his-
torian, Bohaddin, who sayva that a
diver entered the harbor of Ptolemals
In 1150 while the clty was under slege
Although this man successfully eluded |
tha hostlle vessels no detalls of his
apparatus are given by Bohaddin |

The next Important step in subma-
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"New Experiments, Physlco, Mechanl-
cal, by Robert Boyle, Oxford, 1660,

This boat ecould not dive and rise|

llke & modern submarine, It crawled
along the bottom of the water and
48 the depth Increased finally became
submerged,

All the earller submarines wers
constructed of wood and It was no’
untll 1634 that Father Mersenne, a
monk of the order of Minimes, sug-
gested the use of metal for the hulls
He nlso declared that the only shape
for a submarine hoat was that of a
fizsh and that both ends should he
spindle shaped B0 that tho vesse!
could go In elther dlrection.

Gung on the Monk’s Submarine.

Tha proposed manner for
ecannen from the monk's submarine Is
Interesting. There were to he ot Toast
two large gune called "Colombindes
at each sldn of the hoat. The mursles
of thesa were ta be pushed
against hinged lid= when readv to fire
Almost simultaneously with the dis-
charee of the cannon tha 114 WAS fer

hard

firlng |

winter to run Into thesa bottles, th
|necks of which wero of course out-
side the boat and the bLodies Inslde

| When he wished to come to the sur

foce he expelled tha water from the

boltles by squeezing them and pre-
ventlng It from Nowing back hy fast.
ening the necks, Crude as this method
was, It l= the principle which highly
developad, 1s used tho submarine
of today,

Attack on the
histories of tha War of thi
Revolution mentlon subma
of these craft was usod
on Ilritish ships in New

in

Briti<h,

Very fon
American
| Fines, yet
in an attack
York harhor.

David Bushnell. an Ameriean. made

one

several successful under-water ftrips
in n coapper vesss! which, because of
ita shape, he called “The Turtle™ A

dingrame of thls craf
preserved

Turtle propalicd
The paddle with which she wa
stoprod and the other three oars or
paddles were of caurse fitted Into alr-

number of old
have
The

bheen

by oare
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|shaped craft 21 fect 4 Inches long
i.mrl capable of holding several mon

were the trials of the The hull was of copper with ribs of
the Inventor oblained per- |iron and when navigating on the sur-

Tried to Blow Up n Frigate.
| S0 successlul
Turtle that
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objects while submerged. Dr. Pay-
|erme, & Frenchman, was the first to
solve this problem In a practical man-
ner In 1846. He used compreased alr
in storage tanks for breathing pur-
|poses and also had an opening In the
|bottom of hias vessel. When this was
to ba opened he [ncreased the alr

pressura In the hull ftself untll 1t was |

suflicient to keep out the water It
I= this prineciple which today makes
possible the discharge of torpedoes
from the tubes of a submarine at any
practical depth
The Sea Devil,

“La Diable Marin™ (The Sea Devil)
was one of the most famous of the
nineteenth century submarines It

wns the Invention of Wilhelm Bauer |

who launched it In 1856. Thi= vessel
wns bullt of iron She was 52 feal
long, 12 feet wide and 11 feet deep
|and shaped somewhat ltke a dolphin
Heor sldes wers six-tenths of an inch
thick and could resist the pressure of
a 160-font column of water.

The motive power was provided by
a scerew which was operated by a
treadmill and the up or down motlon
wna nachleved by shifting water In

.!u_'.s_wlun from General I‘iar‘sou‘n t'u face it was propelled by a sall ﬂ'.h.-d‘v«,m:;....n',,,l tanks by means of pis-
| blow up the Briush frizate Eagle, 61 (5 g5 collapsible mast which folded tons. At the how was a bomb or tor-
guns, which was lylng with the fleet np 4 gropve when the Nautllus, us|pedo containing $00 pounds of povw.
st north of Staten Island, In New | .

was called, sank.

..'l k w3 -
| York harbor. In May, 1801, Fulton and ona sallgr

As Bushnell was not a

AR R iNed i rs . {metros r
LI f&TI-.; i[‘ h-’.‘l]ll.. rent rnrl1 n tr||1.:.r:'j went down In the River Seine and re-
Serge d i - ) poeratio o
I ¢ *:'I'r' ;:'“‘ “"':l :“ t 3 "E 'r'm ; malned 20 minutes. On rising to the
L . r galls Milce -
ma }'] 3””:‘ = 1?']' ':‘1 = '1"”' = % |surfaco he saw that the current had
niado y perilo attempt i
ACTahe Bs b oS ' Ly rowbpats “MTled him far downstream so he
| A ERY B0 WRE snWen Dy Towhng plunged again and returned, under
almost to the Eagle, then sank and <
IR § ¢ Turtl e water, to the starting point Durlng
Sspen . PRl . der |,
aged Lo work the Turtle u this trial the only llight he had was
the frigate but It was not possible to

klven by one candle and among other

nste the hom o th
£ n the bomb to t Improvements he immedlatoly installed

per bottom

‘I:‘\'rl-l\-" vessel and the tlde carried him plates of glass to et in & certaln
) - amount g 11l submaerged,
All thought that Lee had lost his of Hght whils submerged

Shortly afterwarids, at Brest, he
salled out of the harbor and while
throngs watched him from shore and

life but after hours of heart-breaking
work at the oars he mar iged 1o make

der and near It were twn heavy India
| rubber gloves by means of which a

lenp a type known from the name of

|the first of thelr class as “Davids,”
| which did some effective work. Thess
'wore technically submersibles rather
|than submarines. The hull was com-
plotely under water though a low con-
ning tower which protruded a few
Inches above the surface enabled the
navigator to sce where he was steer-

ing.

!  The Davld, the original of its class,
|¥as first trled In Charleston harbor.
|She was a clgar-shaped craft. manned
|by Lleutenant Palne and eight volun-
teers. During her first trip she was
sunk by the wash from a steamer and
Lieutenant Palne, who was standing
near a hatch, was the only man to
escape

Another crew volunteered and
Palne agaln atiempted to usa the
David off Fort Sumter, but she turned
over and sank, the lleutenant and two
|others saving thelr lives,

The Cooper rlver was the scene of
the next trial and apain the vesssl
sank, drowning nine men. But thers
were plenty of Confederates brave
enough and eager to try It again, and
Licutenant Dixon of the Twenty-first
Confederate Infantry and a crew of
men who amliled at death, volunteerad
|to sink ths Housatonlc in Charleston
harbor.

On February 17, 1864, the David
stole out of the Inner harbor by night,
and submerged, steamed close to the

Iman Inelde the vessa]l eould reach out

and fasten the bomb to the bottom, liousatonic.

or side of a ship | A huge torpedn was fastened to a

| T purity the alr, Bauer arranged |FPAr in the bow of the Davld and as

jong plpes which spraved water con-| D& Wwelrd craft smashed into the

tinually snd which were quits effect- Housatonle there was a deafening
- roar. A column of water reared In

Ive in revivifying the stale alr for a
short time.
Remained Long Under Water.
The Russian government supplied
him with a erew of thirteen men who
were to make a trial trip with him.
but en his first descent they were so

|
the alr. The Unlon ship reeled from

the shock, then settled ke a water
sogged log and before her consorts
could send ald, she sank.

It was thought that the David had
| escaped, but when the wreck of the

|
| Housaton!c was examined It was

rine navigation was made by Corne- be rafsed and with the recofl of the tght holes  The hoat was caused to f.:.!‘nj:lx_.::'l f\\}‘]: -;. 7'?1-‘1 ;\‘1‘1.1:‘-”.,-[_“'[:1.‘ :‘IIL'lh; from vessels, he suddenly lowered his :‘T’:\rn;:':h':mﬂ \‘1:,-::\ :.:.::-e::nn‘:dl:\f:;zl!a_-:;rnc-d Eh‘-'\l the submersible had been
lius Van Drebel, a Dutch physiclan |gun would fall Into place agaln before |sink or rise by pumping water Into o -‘le-.',..,r.-.lf'“.;..n: : "'1II ! ”""' "“:‘il-'__‘"""' little sail and disappenred beneath the ~h-1r1'v'[- thor crled. “Staba Horba™ "I'-l"k'l‘.‘j into .”“.‘ 1101:-' In the atd.n of
who, In 1820, constructed the first walter could enter the hoat, out of the 1a It had a conning | T (00 FEEE oy "'frl’"l“"" waves. Cin this accasion he remained | (00"t Can i be to God the larger vessel by the Inrushing
actual boat for use under waler of In 1747 an Englishman named Sy-|tower fust about larze enough for o , . II“." 'i' Lae ".‘"“9 .'r' - r‘ l”n'ilfnu n five hours but nevertheless thy “;’ bends ”'”_" R i "'n__Jr“ DRl water, and her entire crew of nine
which we have any authentlc descrip- | mons, or Simons, made a wooden boat man's head. The port hoies wore of | -0 S0IP3 half out of thelr wits, Fronch government de ed to pur-|' “",n' .'Jl  BAUST B ...-|ln'|-rj-. m-'l.l'!}‘ En . wers drawnsi. -
tion., This craft was constructed of shaped Ilke a galley, large enough | glass Bushnell employed a safety The Nautllus, | chiuse hls invention. to; Lhe nrr e OSSN - After the Civil War sclence pro-
wood and was made water tight by [to held two or three men It was | weight was a large Tump of All this was In T8 Tu‘-_'uty-fr.tu:r| All these early submarines weoere wonderful maneuvear gressed so rapldly that submarines
greased leather which was stretched | operated by oars and steered by an ! lend wh s to he unscrewed |f [vears later ther American, l'.-’h\-;;![-.r‘.;..u-‘[ by oars or by paddle wheels The !‘-."l"m- - hecame more and mors pr.u‘lic:\bla.
tightly over the entlire hull oar, but his method for sinking and anything it wrong and the vees=q)] | Fulton, or of the steambonat, which had to be operated by hand or The Amerlean Civll War greatly | The use of oll as fuel, internal com-
*She carrled twelve rowers besidea rislng was Ingenlous, though 1t had would not rise when the water was | produced most successful subma. by trendmllls, and it was this mechan- ited schemes for submarine bustlon engines, electricity, the use of
passengers, and made a Journey of been used with Ilttle success by Bo- pumps or If the pumps should |rine boat known up to that time. Nao |lcal Imperfection In means of pro tlon. although [few practical highly compressed alr for the propul-
several hours at a depth of from 12 relll almost 100 vears before. Along |not work. poleon Bonaparte, then first eonsul of [ pulsion which was for the most part s esulted. The Federal govern- slon of projectiles and the perfection
to 15 feet. The holes of the oars were | the sldes of Bymon's hoat were a num. Bhe boasted a bomb. or detachable | France, had glven Fulton 10,000 francs | responsible for their fallure ment tested soveral craft In the Hud- of the torpede all made submarine
made to hold the water by leather |ber of leather bottles. When the Ip- TR f powder, which was to be to perfect his inventl and the in- Another drawhback wus the lack af son river, but none were of any use. navigation a reality and an art to be
Joints,” Is the deseription glven In!ventor desired to sink he allowed ¢d ta blow In the bhotlom of a ves- genlous Ameriean had devised o elgar- | means for exit or ingress of bodles or The Confederates did, however, de- reckoned with In warfare

Brief History of the Road
Which Like the Canal,
Was Built (Before the
Great Waterway Was
Thought of) To Further
the Interests of the
American.

Copyright, 1015, by The International
=ymlicate

WO streaks of rust and the right

of way" was the expression used

e I- ribing the anama Rall-

rond when the United Stales

took over Lhe road from the French
Caral Compal Seven miillon wins
allowed for the rallroad in the Canil
deal 1t kad cost the French Caom
pany 15 000,000,009 twenly - three
vienrs before but this was due to the
fact that the French were compelled
1o bave the rallroad In order to bulld
the canal, for when the Columblar
Government granied 1the I'annma
Hallroad [ranchise in 1549 they
agreed that there should be no other
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begin operations when

the right to

must be ncknowledged that the men
who bullt the Panama Rallrozd de-
serve far more honor than has ever
been given them During the five
years of Its construction they were
compelled to cut through jungles and
| morasses which falrly reeked with
f They worked In a troplcal wil-
derneas with sickness and death on
syvery hand. Many tmes during the
'r.nnv season they were compelled to
I!\'e'ln the swamps on Insect-infested

fever

boats. The heat was stifiing, and It
was with difficulty that the laborers
could be Induced to continue thelr
work No army In battle endured

greater hardships than these brave
Americans who, with an Indemitable
| perseverence, worked agalnst the
:-:rcd.h:bl. odds and conquered Thera
:.\.u no commissary at that time, no
fee and no pleasant home with
| sereencd verandas, shower baths and
electrie llghts. There were no amuse-
ments but the dens of vice In peat-
| ridden Colon and Fanama. Thiére was
|no Tivell and mo Hotel Washington
:whvro the engineers might go for the
week-end, yet today one hears little
| of the pleneers of Panamo

In the old days the fare was twen-
ty-five dollars for Afty miles—Afty
cents per mile, yet there was less
kicking over this fare than there is
today at five cents per mile. In Au-

:’tLl@_ri)_n:a\:;-::;A \:'I.‘-r;r--al the consent of Canal, runs through & conecrete tunne! Trylng Days, $500,000.00 had been subscribed and| . ,..° o¢ 1551 the Panama Rallroad
the Panama Company. 80 the rallroad |(and into plcturesque Papama Clty A large number of persons went by a certain per cent pald in. The com- (.04 out to the French Company, and
named its own price. Bul when the All trains are "accommodation™ as|way of the Isthmus of Panama, ship- pany at once sent Colonel G. W.||n 1904 came Into the possession of
United States wanted to buy the slops ure made at all the stations ping frem New York on  slesm- r}iugnog and a party of expert en-|the Unlited States
French thought best to sell at what along the Canal Ers 10 tho Alanlc elde aof the | gineers to the Isthmus to make & The length of the new n;ad lsnn
was offored, belleving that with a Bullt By Americans In 1940 Isthraus) Wnd crossiag by Lrail. veits |survey for the roud In the mean-|trifle less than the old 'one,b ?]dm:m{’
canal the rallrond would lose in value, | carly history of this road Is pack anlmals to P Tacific &.hll--. time they also made a contract with [places it was ““e“nri “:nl: Sty
Good lTovestment, Interesting from the fact that like the where they reshipped to San Frane Colonel George M, Totten and John ban‘kmb!ll'! ’f?rh:hs ::;_:::“) doubling

Aside from its great part In bulld- Canal It was bullt to further the in- clsco. The trall across the Isthmus C. Trautulne for the construction al"b: \.L\'E:.;:Il'r‘\-'(; s.;h:' f‘mmdullonm posd
ing the Canal the radiroad has proved  terests of American clitizens and bullt was only fifty il in length, but the Fosd. Theos men were iater.re- id‘:' “f lll\‘mu}:ﬂ’ilndu of the task can
one of the best paying Invesiments by Americans after the French had after n time It becames even mors lexsad from tlisir imanirgst and mads)) (atot 1“1 from the fact that one
the United States has ever had, for falled. This was many years ago, for perilous than the long trip across the assoclato enginecrs with Asplowall |be :;'.:1“.:‘1 sixty-seven embankments
in ten yvears Its profits have becn =ome the (wo oceans have been linked by States or the sall “around the Horn | dnt. Stephens n tho ‘constructiol;:of h.un rh 1;:. 'i‘he threc-mile fill across
« 15 000,000,00—more than twice the'rall since 1555. The sudden development of the pack- the soad bullt by'the company, “Em(; 1: . Valley alone contains five
amuount pald for it. The right of The war between the Unlted States mule-train business on the Isthmus It cost Mr, Stephens his llfe and thf;“ auqubic )rnrde oF  materiel:
way has been entirely relocated, for and Mexlco resulted Jn a freaty signed brought a large number of advon- the other enginecrs thelr health, Two I‘I\l_thnﬂﬂlh]'; task from an engineering
an part of the old road ran through on Felbruary 2, 1848, which made Cull- turers from South America—cCh ienns. | of them resigned at the end of the dﬂ Int was greater than the con-
what Is now a portion of the Cang fornla a part of the Unlon. Almoest Peruvians Indians and mixed breeds first year owing to a disagreement, |standpoin of :h: Drﬁﬂl‘.\-’ll road, tha
and nearly half of the old co l-"".'[ nOW 'simultaneously with the slgulng of the They came solely Lo plunder and rob |?u:;‘ L-Omnel{iITSI:m:m::n:\anT.:ir:&o:fg :‘r:l;{:l::nroud was bullt under far dif-
Tas the bottom of Gatun Lake treaty gold was dizscovered In that and after obtaining positions as pack- 3 2o sthmus un s ;
The ar!”“ ation cost $170.000.00 per State and thousands of gold scekers ers, drivers, ,‘,.I_ ”,,_I,. bagan :h,__l‘:,‘(.:_ Ze '-S_‘F'-;:R"*C' 5,"0’6.?‘5'&0"? |and went over it on an engine from |ferent clrcumﬂ:ncea!::ltd‘::lgo:::;‘-’
inlle, or £5.000,000.00 in all It was from the enst started for the new geer of thievine ’ &FC Ui the Atlantle to the Pacific on _t]'l” dax | Convenagme A 'ld,com
completed In 1012 and Is an up-te- land The journey ncross the coluntry As most of the victims were from!= = s~ — e — | of its opening, January 2§, 1855. The|mont CC;\;]:’ f:ﬁ:\-uc‘n}ded the bullding
date, modern rallway. heavy ralled. |was long and hazardous as the wagon [the I'nlted States our Government be- ' a rond across the Isthmus. In De-|road was to be comploted in six years. (road cost §8,000,000.00 in il bu: rH}?W _'l.ns-ll by hiunnr away the ex-
well ballasted and Ulock signel op- trains were frequently attacked by In- 'gan to look abour for some way of | cember of that year three Americans, | A foew months later the Legislature | it seema that no record was kopt offo t;:d‘“ material and bringing sup-
erated. The codches arc 60 the stand- dians. The trip to Callfornla around providing the Amerlean with o safer Willlam Henry Asplnwall, John Lloyd |of the State of New York passed an lts coat in llves, calvn to workmen 1s too well known
ard American type. The line runr Cape Horn was long, expensive and mode of travel across the Isthmus Stephens and Henry Chauncey, ob- act Incorporating the Panama Rall- The fuiliding gt the FRURGAS WAR R ?1 repetition here. Suffice to
from Cristobal through the hills equally dangerous for many of the The matter of raliroad bullding was | tained a grant from New Granada un- | road Company with a capital stock of | an engineering feat worthy of theto ne: C;p 1 could not have baen
whers tropieal veretatlon 18 so luxur- vesscls were unseaworthy and wrecks taken up by Congress at the session der the name of the Fanama Rallway | one million dollars, with the privi-| greatest englncer, and ik i d-“- i -!m] r:athe ald of the Panama
jant that It regembles a huge botanical with great loss of lfe were a com- | of 1848-0, and a survey was author- Company. It was merely n modified | lege of Increasing it to five million|tracting In the least from th‘e glory | bullt .“ ou
garden, skirts Gatun Lake, ¢rosses the! men occurrence. ized for the purpose of constructing  form of ths Kleln concession and the|dollars. It also gave the ecompany|of the men who bullt the Canal it|Railroad.
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